
 















I. General  Considerations

• Type I DM is 
characterized by 
autoimmune destruction 
of pancreatic beta cells
à inability to produce
     and secrete insulin 
à IDDM

• Type I diabetics are 
subject to diabetic 
ketoacidosis (DKA)

A. Type I (“Juvenile Onset” or IDDM)

• Type I diabetes represents 5-10% of adult diabetics



• Fatty acids are converted 
to glucose by the liver, 
releasing ketones into 
the bloodstream à DKA

• DKA is a life-threatening 
medical emergency. 

Normal Values
BG: 90-110 mg/dL
pH: 7.35-7.45 
Bicarbonate: 21-28 mEq/L

I. General  Considerations
A. Type I DM 

Diabetic Ketoacidosis (DKA)



• Although DKA is 
uncommon in Type II DM, 
it is more likely to occur 
during acute illnesses 
(e.g., sepsis, acute MI).

I. General  Considerations

B. Type II (“Adult Onset” or NIDDM)
• Type II DM is characterized by a progressive deficiency of insulin 

secretion and insulin resistance à hyperglycemia.

• Type II diabetics are subject to hyperosmolar hyperglycemic state 
(HHS) à severe dehydration and obtundation.
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• Type II DM is a 
complex disease 
involving many 
pathologic 
factors ...

I. General  Considerations

B. Type II Diabetes Mellitus (cont.)



II. Acute Complications of Diabetes
• Acute Symptoms: polydipsia, polyuria, polyphagia, nocturia, 

hypoglycemia, fatigue, and blurred vision.

• Type I DM: Diabetic Ketoacidosis (DKA) à Coma

• Type II DM: Hyperosmolar Hyperglycemic State (HHS) 
à Non-Ketotic Coma 

Diagnostic Criteria 
for Diabetic 
Ketoacidosis (DKA) 
and Hyperosmolar 
Hyperglycemic 
State (HHS) 



A. Microvascular and 
Macrovascular Disorders

III. Chronic Complications of 
Diabetes Mellitus

1.  Microvascular Disorders: 
Retinopathy



2.  Macrovascular Disorders

• Cerebrovascular Disease
à CVA (Stroke)

• Cardiovascular Disease
à CAD (coronary artery 
disease) à MI

• Peripheral Vascular Disease 
à Diabetic Foot Infections
à Gangrenous Extremities
à Limb Amputations

III. Chronic Complications of Diabetes Mellitus (cont.)

A. Microvascular and 
Macrovascular Disorders



III. Chronic Complications of Diabetes Mellitus (cont.)

B. Kidney Disorders
1. Chronic Kidney 

Disease (CKD, DKD)

2. Pyelonephritis



III. Chronic Complications of Diabetes Mellitus (cont.)

C. Diabetic Neuropathy
1. Chronic Neuropathic Pain

2. Paresthesia

3. Orthostatic Hypotension

4. Gastroparesis

5. Diabetic Foot Ulcers



IV. Criteria for Diagnosis of PRE-DIABETES & DIABETES 
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with using A1C for the diagnosis of diabetes, but not the point of care tests.7 Although not
included in current guidelines, some experts suggest that a random glucose greater than
130 mg/dL also suggests prediabetes.

Criteria for the Diagnosis of PREDIABETES
A1C >5.7%, but <6.5%
OR
Fasting plasma glucose >100 mg/dL (fasting is no food for at least 8
hours), but <126 mg/dL
OR
Two-hour plasma glucose >140 mg/dL during an oral glucose tolerance
test, but <200 mg/dL

Criteria for the Diagnosis of DIABETES
A1C >6.5%
OR
Fasting plasma glucose >126 mg/dL (fasting is no food for at least 8
hours)
OR
Two-hour plasma glucose >200 mg/dL during an oral glucose tolerance
test
OR
Symptomatic patients with a random plasma glucose >200 mg/dL

 

  Question #1

Which of the following
patients may have
prediabetes?

a. A patient with a
fasting blood sugar
of 135 mg/dL.
b. A patient with a
fasting blood sugar
of 105 mg/dL.
c. A patient with an
A1C of 7.1%.
d. A patient with an
A1C of 5.5%.

Risk Factors for Prediabetes and Diabetes  

Diabetes is a common disease that often goes undiagnosed for many years. The average
time from disease onset to diagnosis is a seven years. It's estimated that about one-third
of patients with diabetes do not even know they have the disease.8

There were approximately 314 million people worldwide with prediabetes in 2003, and by
the year 2025, this number could increase to 472 million, or 9% of the adult population.6
Given the morbidity and mortality associated with diabetes, this adds up to a big problem
for the future.

There are a number of risk factors for prediabetes and diabetes. These include a family
history of type 2 diabetes, obesity (especially around the waist), age greater than 45
years old, hypertension, dyslipidemia, ethnicity (African American, East Asian, Native
American, Hispanic, or Pacific Islander), mothers who develop gestational diabetes, and
a sedentary lifestyle.7 Other risk factors that have been linked to the development of

diabetes are polycystic ovary syndrome and acanthosis nigricans.

Risk Factors for Diabetes/Prediabetes7

Age 45 years or more
Body mass index of 25 kg/m2 or more
Cardiovascular disease
Family history of diabetes in a first-degree relative
High risk ethnic group (African American, Hispanic, Asian
American, Native American, Pacific Islander)
History of delivering a baby weighing over 9 pounds or of
gestational diabetes
Hyperlipidemia (HDL 35 mg/dL or less and/or triglyceride
concentration of 250 mg/dL or more)
Hypertension (blood pressure of 140/90 mmHg or more)

 

  Question #2

Which of the following is
TRUE about risk factors
for diabetes?

a. A BMI under 25
kg/m2 puts a patient
at higher risk.
b. A first-degree
relative with type 2
diabetes increases
a patient's risk of
developing
diabetes.
c. Hypertension is
not related to
diabetes risk.
d. Caucasians are
the racial group at



IV. Criteria for Diagnosis of Pre-Diabetes and Diabetes (cont.)

• A1C may also be reported as “Estimated Average Glucose (eAG)”



V. Treatment: Lifestyle Modifications

A. Nutrition

B. Timing of Meals

C. Body Weight Considerations

D. Exercise

1. Exercise improves 
utilization of glucose.

2. Exercise improves insulin 
utilization.

3. Exercise improves lipid 
profile.



V. Treatment: Lifestyle Modifications

E. BEE (basal energy 
expenditure) 
formula allows us to 
estimate daily caloric 
requirements.  



VI. Pharmacologic Management of IDDM

1. Rapid-Acting Insulin: 
Humalog (Lispro)

• onset: 10 - 15 min

• peak: 45 min - 1 hour

• duration: 2 - 4 hours

A. Insulin Products



2. Short-Acting Insulin: Regular Insulin (Humulin R)

• onset: 30 - 60 min à peak: 2 - 4 hours

• duration: 4 - 8 hours

3. Intermediate-Acting Insulin: NPH (Humulin N)

• onset: 2 – 4  hours   à peak: 4 – 10 hours

• duration: 10 – 18 hours

A. Insulin Products (cont.)

VI. Pharmacologic Management of IDDM (cont.)



VI. Pharmacologic Management of IDDM (cont.)

A. Insulin Products (cont.)
3. Long-Acting Insulin: 

a. Detemir (Levemir) à BID

• onset: 2 – 3 hours

•  peak: 6 – 8 hours

• Duration:  5.7 – 23.2 hours

b.  Glargine (Lantus) à Q24H (mostly) / BID 

• onset: 4 - 6  hours  à 

• peak / duration: same 
action throughout the day for 24 hours





Time Profile Curves of Current Insulin Products
Lispro (Humalog), Aspart (Novolog), Glulisine (Apidra), Regular (Humulin R), 
NPH (Humulin N), Detemir (Levemir), and Glargine (Lantus)



Match each insulin product with its corresponding time profile curve (A à E).  

 
 
 

1. Lantus (Glargine) ………. 
 

2. Humulin R (Regular) ….. 
 

3. Levemir (Detemir) …….. 
 

4. Humalog (Lispro) ……… 
 

5. Humulin N (NPH) ……… 
 
 
 
 
 
 
 
 
 
 
 
 

A. Curve B (Short-Acting) 
 
B. Curve E (Long-Acting à Once Daily Dosing) 
 
C. Curve C (Intermediate-Acting) 
 
D. Curve A (Rapid-Acting) 
 
E. Curve D (Long-Acting à Twice Daily Dosing) 



B. Insulin Regimens

•  General Estimate of Daily Insulin Requirement:
 0.5 - 1.0 units insulin / kg body weight / day

• General Rule: 1 - 2 units insulin à   30-50 mg/dl BG

VI. Pharmacologic Management of IDDM (cont.)

• Humalog 
Sliding 
Scale 
Regimen: 
QID (AC & HS)

Glucose Level
(mg/dL)

Low Dose 
Regimen

(0-6 UNITS) 
AC & HS

Medium Dose 
Regimen

(0-12 UNITS) 
AC & HS

High Dose 
Regimen

(0-18 UNITS)
AC & HS

< 70 25-50 ml Dextrose 50% IVP
60 – 150 0 0 0
151 - 199 1 2 4
200 - 249 2 4 6
250 – 299 3 6 8
300 – 349 4 8 12
350 – 399 5 10 14
> 400 6

Call MD/PA
12

Call MD/PA
18

Call MD/PA



B. Insulin Regimens (cont.)
• Method A: Lispro (Humalog) + Glargine (Lantus)

• Method B: Regular Insulin (Humulin R) or Lispro + NPH (Humulin N)

Method A: Basal/Bolus 
Regimen Mimics Normal 
Insulin Profile

• Short-Acting Insulin 
Bolus with Long-Acting 
Insulin Basal Coverage

Method B: 
Bolus/Intermediate Insulin 
Regimen 

• 7AM: NPH:Reg 
(2/3 of daily insulin dose)

• 6 PM: NPH:Reg 
(1/3 of daily insulin dose)



C. Biochemical Indices of Metabolic Control

Index Normal  Intensive Acceptable Poor 

Fasting < 115  70-120    <140 >200

2 hrs pp < 140  < 180    < 200 > 235

HgbA1c 4 – 6 %  < 6.5 %    < 7 % > 10%

Urine Gluc    neg     rare    intermit constant

Urine Keto    neg     rare       rare intermit

 

VI. Pharmacologic Management of IDDM (cont.)



D. Monitoring Patients on 
Insulin Therapy

• AC & HS 
(before meals and at bedtime)

• occasionally at 0300 during 
periods of insulin dose 
adjustments

• whenever hypoglycemia is 
suspected

VI. Pharmacologic Management 
of IDDM (cont.)



VII. Management of Type II DM
A. Pathogenesis of Type II Diabetes Mellitus



VII. Management of Type II Diabetes Mellitus
A. Pathogenesis of Type II Diabetes Mellitus

deeply gastric



1. MOA: Sulfonylureas 
increase insulin release by 
beta cells in the pancreas.

block K channels

depolarizes beta cells

insulin release
In the resting cell with normal (low) ATP levels, potassium diffuses down its 
concentration gradient through ATP-gated potassium channels, maintaining the intra-
cellular potential at a fully polarized, negative level. Insulin release is minimal. If 
glucose concentration rises, AT production increases, potassium channels close, and 
depolarization of the cell results. As in muscle and nerve, voltage-gated calcium 
channels open in response to depolarization, allowing more calcium to enter the cell. 
Increased intracellular calcium results in increased insulin secretion. Insulin secret-
agogues close the ATP-dependent potassium channel, thereby depolarizing the 
membrane and causing increased insulin release by the same mechanism. 

VIII. Pharmacologic Management of Type II DM

A. Sulfonylureas



VIII. Pharmacologic Management of Type II DM
A. Sulfonylureas (cont.)

2.  Second Generation Sulfonylureas

• Glipizide (Glucotrol)

• Gyburide (Diabeta, Micronase)

• Glimepiride (Amaryl)

3.  Side Effects

• Hypoglycemia 
• most common SE, esp. with glimerpiride

• Weight Gain 
• weight gain may be mitigated with exercise

•  if weight gain worsens rather than improves 
glycemic control, discontinue sulfonylurea



VIII. Pharmacologic Management of Type II DM (cont.)
B. Metformin
1. MOA: decreases hepatic glucose production

2. Other MOAs associated with metformin include … 

• decreases intestinal absorption of glucose

• improves insulin sensitivity (increases glucose uptake / utilization)

3. Side Effects (GI): diarrhea, nausea, vomiting, bloating, flatulence.

4. Dose: 500 mg – 2500 mg / day in divided doses (BID) with meals.

5. Cautions and Contraindications: 

GFR < 30 ml/min à contraindicated à risk of lactic acidosis
GFR < 45 ml/min à caution: consider risks vs benefits

6. Metformin is a 1st line agent for newly diagnosed Type II diabetics.



VIII. Pharmacologic Management of Type II DM (cont.)

C. Acarbose (Precose)

1. MOA: inhibits breakdown of carbohydrates by inhibiting  alpha 
glucosidase (secreted by small intestine)

2. Side Effects (GI): 
abdominal pain, diarrhea, 
and flatulence (due to 
undigested carbohydrates 
in lower GI tract)

3. Dose: 50 – 100 mg TID 
with first bite of each 
meal



VIII. Pharmacologic Management of Type II DM (cont.)
D.  Thiazolidinediones (TZDs or Glitazones): 

Rosiglitazone (Avandia) and Pioglitazone (Actose)
1. MOA: TZDs increase insulin receptor sensitivity and improve 

glucose transport in muscle and adipose tissue. 

2. Other MOA associated with TZDs includes a decrease hepatic 
glucose production

3. Side Effects: weight gain, fluid retention, and osteopenia.

4. Pioglitazone (Avandia): 15-30 mg once daily.

5. Cautions and Contraindications: 
• TZDs should not be used in patients with heart failure or any evidence 

of fluid overload.
• TZDs should not be used in patients with a history of fracture or at high 

risk for fracture (e.g., postmenopausal women with low bone mass).



VIII. Pharmacologic Management of Type II DM (cont.)

E.  DPP-4 Inhibitors (“Gliptins”):
Sitagliptin (Januvia) and Linagliptin (Tradjenta)

1. MOA: inhibits DPP-4 
enzyme à prolongs 
active incretin levels 
(GLP-1 and GIP).

2. Side Effects: 
nasopharyngitis (5%), 
URI (1%), nausea (2%), 
diarrhea (4%). 

3. Sitagliptin (Januvia): 
100 mg PO once daily. 



VIII. Pharmacologic Management of Type II DM (cont.)
F.  GLP-1 

Receptor 
Agonists

Semaglutide (Ozempic, Wegovy, Rybelsus): SC/PO
Dulaglutide (Trulicity) SC
Liraglutide (Victoza): SC
Exenatide (Byetta): SC
Tirzepatide (Mounjaro): SC

Increase Insulin Release
+

Decrease Glucagon Release
+

Increase Satiety
+

Delay Gastric
Emptying Time

• Adverse Effects (GI): 
nausea (26-50%), 
vomiting, and diarrhea.



VIII. Pharmacologic Management of Type II DM (cont.)

G.  SGLT2 Inhibitors 
(Sodium-Glucose 
Transport Inhibitors)

Canaglifozin (Invokana)
Dapagliflozin (Farxiga)
Empagliflozin (Jardiance)

MOA: inhibit SGLT2 
transport mechanism
 à lower blood 
     glucose levels by 
     increasing kidney 
     excretion of glucose 
     into the urine

• Adverse Effects: vaginal candidiasis (10-15%), UTIs (6-8%), 
dehydration 



 
Summary of Glucose-Lowering Pharmacologic Agents in Type II DM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




